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RNN O~ 27 a4 43 I 7 2 BRI, R(t) = & zf’ di(t)s Q(t,s) = 7 Efv $i(D)bi(s) B D FH—F— <
FRX—REHEAL, ZOMFTREERNS,
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F—R—NFX—& R,Q Lﬂﬁifﬁ%#%é@f %ﬁﬁbﬁiﬁzj = {j1.j2.J3,ja} ZEAL. EqQ.2 2BWVWT G[z] =
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9" W) yunro,000)) * L R 2 EARENT 522D H %, R=00DLEIE Eq9DH 1,33 g =008
(EE AR 2 DT, SBATHIZE (1, 2] OFEREZDE M X 2, ZOBRICKIUL. FRHC D =0 Dk &2,
g<1TC=0, g>1TCRIFLRDOEBCRS, C =025, g(¢'(Y),unocoy =9 C¢0)=1 THs
PH.BroLg=1TR=0PFLENT 2. —F. ¢>1TIEC0)>0&R2D5. (¢ ¥)yro.co) <!
Co¢'(x) <0) RD, EERDPARENT S gld 1 Db RELS KD, ZORRIE g IKKFETZ2DT, g*(g) &
RLTEL,

DFD,. D=0TE g<122g<1ARBER=022Q=0rk2D, ZhEETO=a—arMEHLE
W, DFEDHEES =0 2EKT 5, g<12D0g>1TER>0rR&2M, ZOK, o HH7=723E B HHEE S
WZRZDD, HARZKRZDPIE Q) BIELaffici s hTRES, g> 10D 5< g (g) DEEEF, R=0D2D
Q>0rk3DT, XAFI7RFxc=0ADEELIHFREEE, — . g>1225>5 (g) Tl& R>0%
7BM, R g AR/ FTQ >0, KEWE Q=0r%k%, 2%bh, FiZFFZEAHEES 2 A 285
AF A, BEZIFAHEER ¢ THIE LG8 8 725, EEOMMIILITICR 2 Gk [5] Fig.2 220 % £1#5#0).
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Figure 2. Mean-field phase diagram spanned by g and g for
(a) the noiseless case (D = 0) and (b) noise-driven dynamics
(D =0.1). The red shading quantifies the absolute population
activity |R|, which is the order parameter for ferromagnetic
activity and the gray shading quantifies the dynamic variabil-
ity @, which for D = 0 is the order parameter indicating the
onset of chaotic activity. The black curves show where these
values become nonzero. The dynamic variability () does not
vanish in the presence of noise.
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2’-‘%“(031\ R RROE D D 2 M8 % 2 OfT L. ZOEZER 2,
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Eq.l DETALTE, ®TOTFTREA J;; IFEWHITE LTWds, J; & Jj; SEWICHBEREE 7 € [-1,1]
THBELTW2 XS5 RETN 9 2ER S, 7=0TRILOETNZmESZI NS, ZDETATIE, ERINCENF
G HEREEN T2 2 23R 725, BEEROEY TH2, 10D F2E, J;; & Jy; BIECHEL T2
e, —a—BAY josa—AYi—oSa—aY i WIL— b ENLTUEINCT 4 — RNy 29005, 7| BKE
WIZE ZOMRPIRL LB Zeh D, Ji; & ¢y ORIICE, 722 2 N — 00 THo THMBTEROVHEBEIAEL 5, 2
DI ETHE LR XS ITHEINT XY Ji¢,(t) OF9° HCHBBEEESRS LA TERLDTH 5.,

L7eh3o T, ZOETATRATED X5 ITREBBEDRREREH L e BI85 RXE s v, FiE L [FH
CFIEE A THAEZED 2 2. g =0 05, B85,

(14 0y)z(t) =719 /Rts (s)ds +n(t)

7% 9] TIZT R(t,s) & response function, 7(t) 3MERET NV ERKRDO AT Y A2 £ T, HUH 1HIZ, Al
HWL7, MEHFO=2 -0 2N LEHEDOEHO 7 4 — PNy Z2KMLTW5S, ZOHE%Z R EEHGR T
B2 ZLI3EHDHKES S,

7B, Cavity IRe WO MEHTHW SN2 FEZEM UL, BEETRRE Wi T 2RISR
R2EHHT 22 e TE2 [10], Cavity O BYBERD R 23 SR L kg, BEDRRICHART
PRVCEITEETHN IS TEASE LN S 20, BIIFSTERZRD 27213726 cavity KT+ &0 5 3
»H5,
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MEE O(1/N) DEHETH v AL ET 272012, Bq.3 ®E—X ¥ FMERIE] Z 10, A=K =85 X —X

D 2 ROIEIZEE T % source term k ZBITEHEAL. Z[j, k| f exp (NWlyl+jTy+ 3y kTy) £33, &b
0100
o 1000
y:(RaRanQ) A j:(j17.727]37]4) A igﬁg&%ﬁk L‘%O4X41T§IJVCIDD ]_Oijlok_ = 0001
0010



Texp (NWlyl+5Ty+ sy kTy) BILOEERMEICIRE SIS, Z[j, k] ®2EBLY v >~ FALHE

Doy, ) := sup j ' ag 4+ k' ag — In Z[j, k]

or or 1 . e -
LT, Wb 3" RKE R (6] Sa. =0 5o- =g NK ZREFIE, BRY A Rz KB L 72 R, Q OifiRHFIE
1 2

FUHCHBENE NS, DHAAT ZHEICRD 2 Z L FTERVED, COREBAENEHEICH ZLIdTE
WA, T 250 EFHICBIT 2BMERA e TEXINTHIET 2 Z e IcEH T 2 2. ), k] % loop EBIZ & DiEBEHE
L7233 D% WU %, leading order TEBZ Y572 T (tree-level 358) ZHW2 ¥, 5%, KEE
BRIEAAEACF L DI S, 2%, FEGEMBRICRE SN b, —F. ' % subleading order ¥ CTER L
725D (1-loop i) ZHWTIREAFENXZME L £, subleading order £ TOfE, D F D ERY A XXREHAAA
ERARONS, 7o, =a—0 VI 5 X,y 6:(8)65(s) 13, MHEAREHICE D (ROR(S)) — & (Q(s)
CELVES,LD, ZHFKRESEROMR (Q(t,s)), (R()R(s)) ZAVIUIRKRD b 5, FElREIEITIER 1B M7
DT, T X [5] ZRTIEL W,

COFEEHOWTEHRT 2 . HHAREER? SIFAHABERAND DA g =1 (g < 1) BT 5 (Q(1)) 1. BF
BEEEED S O(1/N) DIEIEERZ T 355, Z DBIEEICITRE D CEW HSAMHBEBEB (ROR(E + 1)) (G /1
T decay time 3FERD) HEFN272D. (Q(1)) D ZDOHELZT TRENIIEFFITEVEENCR 2 (FH (c) Z2H; X
ik [5]Fig.1 22 D F £H#),
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Figure 1. (a) Population-averaged activity R(¢) for § = 0.5
(gray) and § = 1 (red). (b) Auxiliary fields @ and R, pro-
portional to population-averaged output autocorrelation and
activity, respectively, binned for each point in time. (c)
Time-lagged, population-averaged, stationary autocorrelation
Q(t,t + 7) simulated for different values of § (shades of red)
and mean field prediction (black) plotted logarithmically. Re-

maining network parameters: ¢(z) = crf(l'gj;c), N = 1000,
g=0.5,and D =0.1.
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RKDZZEeNTES, ZOLEFATEIE 22D, Cavity IETHRBEHEDI R ROFETDH. b5 BFHHIEIREICR S
D7EH, Cavity IEO D300 h WHERERIIR 2230,

WS Z T, Cavity R ZIE. 4T LHREBEHEIRREZHV I HBEIRV, TRELLZHRIEIRVDESS
Do ZHET —ANA T =R LDFRARVIEADIH, MBEBDAV Y FET AV Y PMZOWTRRERICERLTEL,
FEBSHE 7 RN source term j, k RFENIG y R ERR A BRFHMARSHTL 2720, WHENZA X -IPEADS L,
BT E L TW2D0ERTIMD TV, £0—7, Cavity iKW RERICRE LFIETH 2720, HFEL
I, FEHBERX Lo TIRBHED R ROFIEL D bEIEIHBICRZ2 DD, LrL. REHOF—X—% %
DEERUC LD HEHE 2D 72 { TIdR 53, ad hoc BAEAKD SN, ZDKM, FEREIRREEHT EF
HBiE. YAT<7 4 v 7 ICHERZED SN 270, BT RR>ERGILIS loop B & W5 —E#H ORI —F1E
NTLRRR TH5DABHENRTVRD LRV,

Cavity EOFMNCEIR D 2 NIESHK [10, 11] ZFATL ZE W0,
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